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on m ^ 

^m^nx'h^z. tti^^ ^nxi^^o cn t>o wist $ y mizj: y wmmm/j^m 
mizmMT^z.iix\ x/otf^/u. /\>^>-tf b>m^m. /t-+>v>£ei^. 7;u 
yj\^^-m'5L{t^xn.m3kmm<Dnmm.\kmmti^is.^^tmt>nxi^^. %rc. 
m^^. mmx^. mm. mmmynti&siiLmmiz^^x'bmmf3inmmiki)mz''j. 
ms^tuxnm&umwim^<D^±mmz-Df3itj^^tmt>tLxi\^ (Nature, sag. 

701 (1987); Neuropharmacology. 26, 731 (1987); Science, 226, 850 (1984); 
Trends. Neurosci., 11, 465 (1988); J. Neurochem., 48, 543 (1987)^) o 

^cT% :iti^<omm^T5.ym<D^n^m^^mmx'^^mmt. x/vti^/v. 
m^^mm. ^^iz'tH^<onmu^mBt)mmtts:^^njBi.umWimm(D^±m 

^iZ^^X&^t^^i^tlX^Xl^^ (Science. 24Z. 571 (1990); Neuron, S, 61 
(1990); J. Neurocliem., 60, 1171 (1993); Stroke, 23, 861 (1922)11) o 

^ y iisa)<h c ^m.^^'^^&^^unm^it^mm.mizm-^i^ 

X. '/fl<D^-D(O^Jl-yiZ^1^^nXl^^o 

1) NMDA (N-^5^;U-D-Z7./t^4^>^) 
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2) non-NMDAS#<* 

a) AMPA (a-T^y-S- (3 - t KP + v- 5 4 

b) ;b>r->^s#<* 

3 ) ^mmsRm<f)i^ $ 

— AMP A/:^-<->KS§lf*(^S^flt)JSJ^tllT*SN BQX (6--hP 
-7 -7.}VyT=E'<)V^>^J Cf ] +>'+1^-U» ;&«liiailll(Dllgfei*%lt5=;UTW 
^T^>-5<i:al^^nxt^^ (Science, 247, 571 (1990)) . 

ii^AMP A/:^-<->KS#fl5;{i, n^[zm\.\mmW^^{1i^:ittlim.^^n 
TIN'S (Proc. Natl. Sci. USA. 8§, 2834(1988)) . C<7)f^ffl|c:«fc U . Wj^fflBStt^" 
;U^5>KJCj;Sia«l!?«A^e>«a$nTlN€Ki:#^e>nTlN€. (Neuron, 5. 61 
(1990)) . 

z.om.mw'tmm-r^wmtvx. ->^P5^TvKx>^'^t^/c$n (j. Neurosd., 

13.3904(1993)). CO^glJlCt U , A M P A (Zcl:'5>»g|ifflfla5EX^"igSl^?n'5C<!: 
*«ai^$tlTU-5 (J. Neurochem.,fiQ. 1171 (1993)) o 

nXlNfcG Y K I 5 2 4 6 6 (Neurosci. Lett., 125, 5 (1993)) Pf^T" K 

(Cj;^fl>iSf^CORaS(Cj^i5t-r^<t^^^nTtN'5 (Neuron, 10, 51 (1993)) o $ 6> 
(CC(^^S«Jli.r^Slt(0lieSlft1^t7^;UTW?ajT'^'5<h^^$nTtN'5 (Stroke, 23, 
861 (1922)) o 

'2>^b^#l<i:LTfS. GYK I 5 2 4 6 eiU^lC. H5^7 v>^a|^t;A^-5g]f,tlT 
O'i>(WO97/17970) c 
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t'^yj >^S<*(craf ^•^*^^0bnTI,^'5 (Chem. Ind., 73 (1984); 

Arch. Pharm., 323 . 31 1 (1990); Indian J. Chem., 115 (1985); Rev. Roum. Chim., 40, 
59(1995);J.Chim.Phys.,M. 1649(1967)11) o "tti^CD^Blttfi 

n-s^k^i^iiof^'-c. m^(D^ (II) T^$n'S<b^#i*«trM<b^i*iT^y. 



(N— R2) 



n 



(I) 




I 
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A : OX(iS 

XJSlUY : m—JLlt^fSi^XC. CHXttN 
Z : C. C H. N. OXltS 
n : OXIil 

{HU, R'<!:R"SU<(iR'XliR"<hR"(i-#:<i:;5:oT. ^n^tlS^^nxu 



(iCtf>OfE^(iiUTcOSi*^^-r 
A : OXISS 
n : OXIil 



(N— R2) 



n 



N— N 
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IRT;u+;k T »J -;Ui£«R7;U'ir-;UX(i^7"P 7 'J -JH£g57;Kr- JU«^^ 

f) 

(I I ) y . $ ^> IC»^ L < lis R ^J^Df R «*«7|c^Il^T'36^:*: 

^w^b^i^o (II) T^y. $erc»^L/<iis R 'x>«^n^ng»$nTiNT'fe 
nx I ^T L ^ t° u t° ^ V jusT'^ ij . ftii:^ii ^n-^'ns^$ tiT i \ 

T^^\,^7V-)i^5Ht^Tn7V-jm-V&^:$:¥tm<t^^ (I I ) T^U. $ e> 
(zffSL<(i, R ^;&«^n-€^tig^$tiTUT'b^U7iii>ik lfUv;uX(ie^ 

ffe::^{^■^n^■ng^$nT(,^T^)^t^:7x-;k tf'J v;UX(it^vJU«T^'S2|s: 
^Bfl^b^^l ( I I) y . $ b U < li. R \ R ^StX R " (Dg^»;O^Pl- 

X(i7jc^s, 75 ys. i>^^)V7^ym^xSi>JL=^)i^7 5.ymt^^ti^nj;:^)m 

[tn^ 1 7^S2a(DgmSl 7!IM2^@T^n•€ng^$nTL^T^)^t^^Slft7J^ 

'(g|R7;m+v', ty^L<(iv|g|R7>/i'^r;u75y. ^■7^p->^p7;u4^ 
j\^mu<{t^Tniy^n7Juo--jmx'&^:$immit^m ( i i ) r-^ys $e>(c 
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itf^L<it. 3 - (1 -^>y-r;u-4, s-^t kp-5-:7x^;u- i H-tf 
^y-;u-3 — rju) fcfUv>. 4- ( i -^>vV;u-4, s-vtKP-s- 
H- tf^y-;u- 3 ->r;u) tf'ji>>s [6- (i -/<>yy;u-3 
-7x^;i^-4. 5-i/t KP- 1 H-e^v/-;u-5 — r;u) -2-bfUv;u] 

^^y-JW (-) - 3- (^ -^>V^Jl-4, 5 -vt KP- 5 -7x:z;U- 
1 H-bf^V-JU- 3 --r;U) f'Ji^>SL<(i ( + ) - 3- (1 -^>y-i';u- 

4, 5 -vt KP- 5 1 H-bf^y-;u- 3 --r;u) tfUv>X(ii!l 
^ T'^^n-s^ife^jKi 2 si^^o 2 mm^(Dmmi o t^s 2 y . 

2Mie#(il«^U;5:cx, 

?8et>T. r«i67;u+;i'Sj iux, ^y^tf. pt^^^k x5^;k yptr;k ^rv 
yptr;k :rf^;k -ivzf^Ji^. s e c-:r5^;k t e r t-:r5^;k ^>5^;k 

-fV^Vf^^U. t e r t -^>5^Jk ^4^->;UX(±-Y V^4^->;U« 

l|;&^^(fe)n. i?SU<(i. y-^JW X5^;k Z^PtfJk t e r t - 

r<£iRT;U'5r-jusj <i:UT. ^JAii. ifx;k 1 -:^p/^-jk TU^k -rv 
>''p^-;k 1 -:/f^-;k 2-y5^-;u, 3-y-7^-;u. 2 -y5^>- 2 --T^k 
2 1 -yp^-;u. 3 -:7'7^>- 2 --r;u, 2 2 -t^p^- 
Jk 1 -^>7^zi;k 2-^>'x— Jk 3-^>7^-jk 4-^>-7^-;k 1 
^■t-;k 2-^=^-t-;k 3-'\+-k-;k 4 -/\4^-feii;uxfi5 -^=^-t-;u 

rv/7PT;i'+;u«j<t(iKmi^.Tis*^"3 7^Mi Amo^Tbmsmmmmmmit 
T^mmm^Mt^u. mxit. f^^pyptr^k ->ii7P:/^;k •>^p^>5^;k > 
i/u^^i/}W i^^u^z/j-)w i^^a^^'f-jw t''>^P3i-^5^;k tfv^py 
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^T^j-jmi tit. m.mfw.^m^6 7h^] 4m(D^rJm.3m^^mmm<tyi^m 

^»^iti*L. i^yAti. 7a:-;k If7x-Jk ±:75^;k 7> h 'J;U5Z.(i:7x± 

mt7i(immmiis »*u<(i. '>^pype;k *>^p:7'5^;k >'^p/^>5^;k 

'>e7p/\4^'>;k i/47p/^;>7^-;k *>^7p/\4^-tzi;k y 2i—)i^5Liti-yf^jum 
^tKP5^x-;k tr^Uv^k e^^v^k -T^h^t KPtf^^Jk -T^h^tH 

+ 1^ T if t" V i> p y T T If t: p T^j'j - ;us^x>^-^{f e n. ^ u < 

(i. IfP'Jv^k e^Uv^k -T^h^t KPtf^^;UX(i^JU7KU:z>U»T^'5o 
r/\-5rp«>^P7JU/r-;USj ili. ±iE>'ti7P7;Kr-JUS<0ffim(D1 J^S2 

■7^PI^T(cM^L.;tt>cD^Si!*L. mPL\t. ePU-^L-. vtFP7^— >^t 
KP5^x-;k 7"h^t KPeu vJk vtHPt'^-;k vt KPf^^t'^^Jk 
vtKPtf'JvJk v71f hi" v^P/J-^-r-Jk ;t4^1t71f fv^py^-^-JUXIi 
5^771ftiv^Px-trz:;usil*^^(fe>n. ff^L<(i. x t Hp tTU >^;US 
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TVU^k 7'J;k ;l-+-t^V'J;k -rv^tl-y'J^k :t=^V-i^7UVJU. «-;k 

>K'j>»u. ^yj^k 7pe'jv;u. f^xybfuv^k ifpptfu 

^tis m^ly<lt. tfPU^k eUv-^k bf^vJk 5^x-;k :7U;UXfi-r>K 

ffii^ri. vtKP7Ptf'Jv;k KP^^xyeui^^k i^tKpeppeu-:^ 

;k 5^h^t KP:f75^U-:^x;k v t H P:^75^'J >5:z;k {7 u -jmmtfim 

(fen-Sc ^T^p^sii. jf^L/<(i, ifpuvjk bf^'jv;u. -T^h^tKPtr 

^x;k t;U7|N'Jx;k T^h^t KPbfU v;k ePU;k t''Jv;k tr^v^k 

vJUST^U. t#(C»*L<(i. bf'Jv;U»T'*-5. 

^T^J-)VmkT}V^)Vmi tit. ±IE7'J-;U»;&^M^LTtN'5>±IB«IR7;U 

r^-7^P7'J-;Uffi«ft7;U+JU»J t[t. ±I^^•rP7•J->/^»X>i'S^UTt^<5 

r7U-;Mg|R7;U^x;u»j <i:(S. ±IS7 'J-J^S*«SmUTt^-5±i^^£IR7 

r^7"P7U-JHfilR7;U'>-->'USj <h{Ss ±iE^7"P7'J->'USX;^'S^L/TU 

rv^P7;U:^>j<!:lii^mi^^S{;&^37!,Ml 4 <S<^ 1 7!»M 3 Bg^J!gJtt«ll^{b7K 
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m^^M^U. mxits i^^uzfun>. i^{7uy^>. •>'£7n^>^>. ->>7p 
^=^V->. z^<PU^y^>. *>^P^^^X \f.z^<7U:^^'9>. \±i^<?UJ-^>. 

(i. vi5^p/^>-r>X(iv^P^+-lr>T'*'5o 

w.=f-ti^. mm. wimjSLzmn^.^t)^iht3i^w^j:ijmitti^ i jhm2m(D^^nm=F 

>v -r h^t HPlf' J vt:KPlf^>. v t KP5"^ KP tf 

u>v^=^i>». rays. :^;u7H+->jus. vt/s, -hPSX(i7K^s. -(g 
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T^M 2 soa^s 1 7!jm 2 <B-e-en-?n««$nTUT'feat\(g«B7; -(gift 
r/\p>7'>i^.^j .hUTri. y^ymm^. i^mm^^. mmw.=f-RitB':pmm=?-t)^ 

ri£|R7;l.^y-<JU»j <i:li. 7KSIlli^X(i±IEi£fii7;U+;U«;&«a^UTU-5 

r7P'r;U:t+i>Sj ili^ ±IS7P'<;U«A«a^UTU^^+vS^itl*L. 
r7P-f;i'7Hy»J <l:(i. ±ie7P-fJU»X>«g^LTt\'57^y»^mi*L. 

rfilR7;U3=!rv^;U7H-;uSj <l:(i. ±iE<giBi7;u+Ju»;&«a^LTO'55i-+ 

r7'J-;U:t+->;^i;U7K-;U»J <b(i. ±ie7U-;U»d«S^LTO-S^4^->;*i 

jU7tt~;us^3ti*u. if*u<(i. 7x/+->:^;U7K- JUSTUS. 
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^m. Bt^v ype;t>K. i^zL-i?^. ■7n>m. =]/\ti7^. 
X5^;U7^>. tyx^j'y-ji.7S>. vXt$^y-jU7^>. h'Jxt$^y-;u 
:^mm<t^^ ( I , 11) (CIS. ^tt:rt(Cfcl\Tftlif$nT^:|iBfl'fk^ 

#1(1. II) ^wtomm^mz^m^ti^i^izm^^ti^it^^. t^t?KD-s3^ 

□ K^'y^*)t-^T^*tlSo ^fBW-fk^l*! ( I , II) (D3^P H^y^'^J^^-r 
SSitUTIi. Prog. Med. 5:2157-2161(1985)lCs^it^tlTl^<5S•^s iKhl^fS 
1990^T'J rg^fia(Dgfl^J ^7#5i•^^ltl63~198lc:IHtE$nTt^-5»^^■^(f btl 



(^-14}*) 



(jC^f, A. n. R', R2, R3, R4^ R^JSlUR^U. rnVd-OMm^TikTo ) 




(N— r2) 
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^^immt-^m ( I , I I ) (i, ^M(D ( I I I ) <i: ( I V) ^mmmt^a^o 

CORJ55jS«<!:UT. n-S^y-JW THF. DMF^ D M S 0I|<D:*:SJE&(CBI%^ 



A, n. X. Y, Z. R\ R^ R^ R\ R^JSlISR^U. buIEOSI* 

liii3EP(D:^;£ (J. Am. Chem. Soc, 74, 4506 (1952); Tetrahedoron Lett.. 3S. 
2941(1998); J. Chem. Soc, Chem. Commun., 188 (1982); J. Org. Chem., 56, 3058 
(1991); Tetrahedoron Lett., 35, 1635 (1994)) (Ccfc UiUitT-S C cbd^T^ -5 (V) 

m^ti^o :^^mit^<Di^its m'^(DT^f^s.jt^^nt:itiz^^jmmx^^c 




R= I 

R6 
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JUT. mmmizfe.m^nx{,^^'b<D(Dmz. m^(Dm^ii. mmm(Dmm}ti. m 
n(ommmizt-DX^A^(ommm&U'tti^<Dm}ii^m{.\mwmi^^'Zmtit 

3- (1 -^>yv;u-4, 5 -vt KP- 5 -:^:7^u>- 2--i'ju- 1 H-tr 
— r;i/) e'jv> ; 2- (1 -'K>yy;u-4, s-v^tKn-s- 
7x-;i/-i H-if^y-;u-3->r;u) -rayv-;u; 3- (i -^vvv^i.- 
4, 5->:^t FP-5--7xi^;u- 1 H-fcf^y-;u-3--<;u) hgrV-^U; 

2- (1 -Ai>y-<;u-4, 5-vt KP-5-:7x-Jl/- 1 H-tf^V-;U-3 

-'T^u) 3- (1 -^>y>r;u-4. s-v^t hp-5-7xzi;i/ 

- 1 H-if^y-;L'-3--i';u) 5t-:i^-y-v7y-;u ; 3- (i -Ai>W;u-4, 
5--::^tKP-5 -yxz:;u- i H- t°^y-;u- 3 — rju) 5"7v7y-;u; 3 

- (1 -^>y'r;u-4, s-vt hp- s -^x-^u- i H-b;^y-;i/- 3 - 

>rjU) ; 2 - (1 -^yyV;U-4. 5-vt KP-5-7x:z;U- 1 

H-tr^y-;p-3 — r;u) eu5v>; 2- (1 -^>y'r;u-4, s-vtn 
p-5-7x^;u- 1 H- t°^y-;u- 3--r;u) hUTvy ; 2- (1 -^>y 
^)i-A, 5 - KP - 5 -7x— ju- 1 H- t°^y-;u- 3 ^>y'7 
5>; 2- (1 -oyyju-4, 5->ft KP-5-7x-;u- 1 H-e^y- 
;u-3->r;u) ^>y5^5i-:7xy ; 2- (1 -^>y-<;u-4, s-vt kp-s 
-:7x-;u- 1 H- t°^y-;u- 3 -^r^u) ^y^^-y-ij > ; 2 - ( 1 -^yyv;u 
-4, 5 -xt HP- 5 -:7x— jp- 1 H - tf^y-jp- 3 7P [3, 2 
-b] If Uv>; 2 - (1 -^yyV;u-4, 5-vt kp-5-7x-;u- i h 
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- t'^y-;u- 3 --f;u) 5^xy [3, 2-c] t^*ji»;2- (^-^>\/-(JU 
-4. 5-vt KP-5-7xx;u- 1 H- tr^y-;u- 3 --r;u) tan [2, 

3-c] tfUv>; 3- (1 -^>yy;U-4, 5-vt KP-5-7X— 1 

H-if^y-;u- 3 --r;u) epu>^>;3 - ( i -^>y-f 4, 

□ - 5 -:7xz:;u- 1 h - e^v-ju- 3 --rju) 7^l>^tKP:7^>; 3 - (i 

-^>y-f;u-4, 5 -v^t HP- 5 -:7xii;u- 1 H-e^y-;p- 3 --f;u) 

xh^t KP5^:i-:7x> ; 2- (1 -^>y'f;U-4, 5 - KP- 5 -:7x— 

1 H-t°^v-;u- 3 — rju) if'^^v>;3- (1 -^>y'r;u-4, 5- 
KP- 5 - 7x-;u- 1 H-e^y->/u- 3 --r;u) 7^h^tKPtf^>;3 
- (1 -^>yy;u-4, 5-vt KP- 5-7x:^;u- 1 H-if^y-;u- 3 - 

I'^U) -T^h^t KP5^:ttf^> ; 2 - (1 -^>y>r;U-4, 5-v^tHP-5- 

7x— ;u- 1 H- tr^y-ju- 3 --f^u) t;u7ivij > ; 3 - ( i -^>'y-r;u-4, 
5-vtHP-5 - 7x-;u- 1 H - If ^ y- ju- 3 - -r;u) V t K P bf u ; 
[6 - ( 1 -^>yy;u- 3 -7x^ju-4. 5 -vt KP- 1 H-e^y-^p- 

-2-e'jv;u] Xi?y-^u; 3- (1 -^>y-i';u-4, s-vtK 
n-5-yj^-j\^- 1 H-tf^y-;i/-3--f;p) - 1 , 5- 1':^ (t KP+->pt 

v> ; 3 - ( 1 - (3 -7x— ;uyp/'?y-f'ju) -4, 5 - v^t kp- 
5-7x^;u- 1 H-t:^y-ju- 3 — rju) v> ; 3 - (i - (tfj v>- 
2 -'f;u7-t5";u) -4, 5 - KP- 5 -7x— ;u- 1 H-t°^y-;u-3- 
>r;u) 3- (1 -x5^u;u-4, 5->?t kp-5-7xxju-i h- 

tr^y-;u-3-'<;u) tfUv>; 3- (1 - (3-br'j v>-2--f;uT!j7'j;u) 
-4, 5 -vt KP- 5 -7x-;u- 1 H-tf^y-;u- s-^r^u) 1 
-'^yy-rju- 3 -7x-;u- 8 -^T- 1 , a-s^Ttfxbfp [4. ^'^t^- 

2-X>; 1 -/K>yyjU- 3-7xx;U- 1 , 2. 7 - h U 71f X If P [ 4 . 4 ] 
y>-2-X>; 1 -^>y-r;U-3-7x-;U- 7-:t+1t- 1 , 2-vT-if;^ 
bfP [4. 4] y >- 2 -X> ; 1 -/K>yV;U- 3 -7xx;U- 7 -^T - 1 , 
2 - vTtfXt'P [4. 4] y >- 2 -X> ; 2 -^>yV;U- 4 - bf'J i^>- 3 
— rJU-2, 3-i^7-tft:->^P [3. 3. 0] 3 -X> ; 7 -^yyV 

;U-9-7x-JP-4, 7, 8 - hUTIf t'v^P [4. 3. OD/V-S-X^; 
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7-^>y't';U-9-bf'J>^>-3-'f;U-7, 8 -v7-tf tlv'^P [4. 3. 0] 
7-^>y-r;U-9-tf'Jv>-3-'f;U-4, 7, 8-h'J7 

■tft'v^p [4. 3. 0] y>-8-x>; 7-^>y■-r;^-9-tr'Jv>-3- 
'1';^-4 7, 8-vT-tft:-><>P [4. 3. 0]y>-8-X>; (-) 

-4 - ( 1 -^>y'i';u-4, 5 -i^t KP- 5 - 7x— ju- 1 H- tf^y-;^- 
3 euxv ; ( + ) -4- (1 -^>'y-f;U-4. 5--:^tKP-5-37 

ji-ju- : H-\d^V-)\^- 3 — r;u) tuv>; (-) - [6- (i-'^>yy 
ju- 3-yji-ju- 4. 5 - HP- 1 H- t°^y-;u- 5 --r^u) - 2 - tf u 
v^H^^y-;!/; (+) - [6- ( 1 -^yy-f^i'- 3 -7x-;u- 4. s-v 
t HP- 1 H-t°^y-;u-5--fji/) -2-t:'jv;u] pt^y->»u 

<D\zmmv$>^j. mzx/vt}^Aj(D7^miz^mv&^. 
( 1 ) ^m^^ 

M^l 8-2 OBgO^-y Hll^cky?SJi^iiOyaiU,/t/1>ry<l:DN a s e I 
poly-l-lysin eX^MLfzA Swell (DZ^l^— h±lC4 x 1 0 ^ c 

e I \ xcm^(Dmmxmm[y. zAmfSi^^kmskm^mz^miyrco aa^^mits 
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(2) jj-(->mni^m^ 





1 Cso (MM) 


1 


2. 6 


2 


4. 0 


5 


3. 9 


1 2 7 


1 . 3 



2) w^^o^izisn^mm-mmnvmrn 

mA, 0.2 f:!?, 50 Hz)^^^, ^iatisttigs^. remit^e^fccfctx 





E Dso (mg/k g) 


2 


1 6. 7 


5 


1 0. 2 
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2^^^{b^#i ( K I I) :^itmm^&^izffU^ti^'t<Di&<Dti hizMT^^m 

iS#SliiSffl$n'5S#<7)S1*, JS^^U- h^^#]^ UT<S>«r 

(Dm-^lZi^CXm^'M^^tl^tK iiS^Al A^fcU. 1 S(ZO#1 mg~l 0 

0 Omg. »$L<(i. 5 Omg~2 0 Omg(7)iBfflT-1 B 1 lHl*^e>iiJll](C5i'lt^ 
□ IS^^n-SA^ 5Lltm.X^ Xmf:ik). 1 aCO^ 1 mg~5 0 Omg(DiEfflT% 

1 B 1 mt)^iE>nmz'^{i-mm^i&^$n^f)\ i b i wpb1~2 Amri\<Dmm 
xmmp^nm^^^n^o ^t>^/om^ufi:^^iz. t^^mitm^co^^xuihr 

mm^^^. y-ji'^^v. zmmmt^i^^r^^mmi^i^iz-^mitn^mf^m 
mL Mmm. mmm(D<i:z>rdim3iim. nmm. mm.m. nmm. iw^sj^^wu 
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^i^\z^mm. ^mm. mmm. wamu ^mA. ^stmim mx\t. ^^i — 

\-^>'J-<}V-A, 5-xtKP-3, 5-ix7x::i;U- 1 H-tf^y-;U 
^JH3>2. 08g (1 Ommo I) . \lY-^iy> - 1 7KfQ!|^2 m 1 , X^y - 

J±/^*USIai^bf»J v>2 5 m I (cit)^$-&. CtlC7K;^T^>\/-1';i/^ □ 'J K 1 . 
48g«f:THFl 0ml (Djgjg^^lf T 5 ^ISJT'jST U/z. S^Sig^^l^SS-e 1 

^)V-A, s-vtHP-s, 5 -x7x— 1 H- t°^V-;U2. 46g^m 

M.^. :165. 5-166. 5°C 

ll]St^'J2 : 3- (1 5 - vt Kn- 5 -7x-;P- 1 H-t'^ 
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mmm4 : 3 - ci -^>v^ji-4, 5-ytKP-3-7x^;u-i H-tr^ 

ll*g^lJ5 : 4 - (1 -^>y-<;U-4, 5 t HP- 5 -7'x:^>lU- 1 H - If^ 

y-ju-3--i';L') e'ji^> 

uss^j 6 *^e> 1 1 3 (Dit^mt. ik^<om. 1 7!i^ 3 c^t-c 

4- (1 -^>V^J\^- 3 -:7x-JU-4, 5-vt HP - 1 H- t°^V-;U-5 

--f ;u) e^'j x> • 1 . 3 5i^mm • 1 . 1 57jcW!^ 

4- (1 3 -7x-;U-4, 5-vt KP-1 H-tf^y"-;i/- 

5 — r;U) tr^'Ji^>- 1 -:^;U7tt>^ t e r t -y5^;U4 3 3mg(Di^iKx5^ 

;u ( 3 m I ) mmizA N^Ka^Kx5^;k;sjg6 m I ^»PA. sjst 1 mmmi^i^Tzo 
- (1 -A;>yyju-3--7x^;u-4. 5->?t HP- 1 H-bf^y-;u-5- 

-r->U) tf'^'J v> ■ 1 . 35^KiS-1. 1 57klP4*l2 5 Omg^lt;fc. 
1 5 

3- (1 -^yy-f^u- 3 -:7x— ;u- 4, 5->?tHP-i H-e^y-ju-5 

5 - (1 -^yy^r^u- 3 -7x-;u-4. s-vtKP-i H-e^y-;u- 
5--r;u)-i, 2, 3, 6 -T^h^t HPbfU vv- 1 -:^;u7t<yK tert 

-:/5^JU4 3 2mg(DiS{k:Jt5^U> (2ml) j§jg(C7K/^T h U :7;U>1-Pi^^ 1 m 
TK^^Ti^^O. 5 7mK 7t^;U v"J y 8 5 7 m g , NaBH (OAc) 333 

; ^PP7t^;i/A~^PP7t^JUA : 9 6:4) TifiiL. x 

^;ux-x;u*Tm^i^i±T^i^UT3- (1 -^yyv;u- 3 - yx-;u-4, 

5-vt HP- 1 H-tf^y-;U- 5--r;U) -.1 -p^f^JU- i , 2, 5, 6--r 
h^t HPbf'J>^yx5^;Ux— r;U2 7 3mg$^;£:o 
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mmm^ i e 

2- [1 -^>V^Jl^-3- (3-tf'Jv;U) -4, KP- 1 H-bT^y 

-;u-5-'r;u] -n, N-vptf^^uTi^uv 

2- [1 -^>y-r;L.- 3 - (3-bfUv;u) -4, 5 - vt Kp- i h - 

V-JU-5 — 7— 'J>7 9 Omg^l , 2 - >?>7 □ P Jlt^ > (1 2 m I ) i§ 
mz. tK/^TI^K 1 . 3 7 m K 7l^;U^ 'J>2922mg. NaBH (OAc) 3 

2 0 6 2ms^m::>im^rzo Mia-cs outrBiaiJf u>s:S^i«ffiTi8«u. 7k«h^pp 

;t^;UA^»n^T*^t)M^:^ U '^AT'ffffiU;t„ i>PP7t^>iUAii^:^glUT7KT';3fe}^ 
^37 xf- (i§t±ii§«l ; ^PP7t^;UA~ti7PP7tvJUA : j?t^y-ju=9 9 : i ) -^ff 

isiLs $e>icptt^y-jp*^e)ffSSLT2- [1 -^>'j-^j\,- 3 - 

;U) -4, 5->?tHP-1 H-tf^y-;U-5 — r;U] -N, N-vpt^^^UT— 
'J > 4 1 7 m g 
UtiS^Jl 1 7 

UMiffii 1 1 6 tmmoyjmzjzij. 3 - c 1 -^vy-f^p- a - ( 3 - v;u) 

-4. 5 -vt HP- 1 H-e^l/-;U- 5 --fJU] -N, N-v?j/5^;l/7'-U> 

nmm ^ 1 s 

N- [4 - [1 -^Vy-f JU- 3 - (3 -tf'J v;U) - 4, 5-vtKP-1H- 

4- [1 -'\>yy;u-3- (3-tr'Jv;u) -4, hp - 1 H-e^ 

y-;U- 5-^;U] T— U>9 95mg. THF20mK DMF7mlci:h'JX 
^;UT$>0. 6 1ml (D7K;^;B^!t*l(C. t^itTiZ^JUZ 5 Smg^jP;^. M;ST 
-Bftmi%^U/bo 7K7Klc«)(t^PP7|^;UATttmL. ttmS^^lQimK7KS:f h 'J 
A7lcj§>g. 7KT)li;^3fe;^^. SSKVtJ/^.v'^AT^igUfCo MJETiRJS^. 
pt^y-;U<!:^PP7t^;i.A<D;g^»^t>IISSUTN- {4- [1 -/OVY^U- 

3- (3-e'jv;u) -4, 5-vtKP-i H- If ^y-;u- 5 ->r;u] 7x- 

;U} Til h75 K7 0 4mg<^:fi/S:. 
Utii^JI 1 9 
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3- [i-^>yyju-5- (2- 1 HP4^->p'5^;u7x-;u) -a, s-vlk 
□ - 1 H- t°^y-;u- 3 — r;u] if'jv> 

IIS£<5iJi «hf5|«l(0:^}4(cJ:U-^^L7t3 - ( 2 -7t^;u^>;U7x-;u) - i - (3 

-eU - 2 -yp^>- 1 -;^->ffl^^i|^6 0 OmgtM-'S'y-Jl^e Om I 

ia<b>5^^>i Om I (D7K;^ig^!|i!ilC7KJ!l'fk:7K'5lil:M-'J':7Ai oymg^jpA. 

Ti^fej^ LT^L^V>:7- -> 0 AT^i^ Ufc. MJ±T'Mm UTM$ ^ -> 'J j'j ^VU;^ ^ A 

(^§a3}§j^; ^PPtN^UA : pt;$'/-;U=9 9 : l ~9 6 : 4) 

-emmo. $8>icptt$'y-;ud^e»wiesLT3 - [1 -^>v-r;u-5- (2-t 
KP4^->pt5^;u7x-;u) -4, 5->?tKP-i H-fcf^y-;u- 3 --r;u] tf 

ij v>3 7 4mg^»;S:. 

mm 1 2 0 

ll«i0iJl 1 9<hPl«(0:^;ilcJ;U. l-^>y'r;U-5- (4-t KP+'>;<5^ 
;U7xz:;u) -3-7x-JU-4, 5 - i h- tf^y-JU^Ii;^:. 

HtH^ 1 2 1 

2- [1 -^^VV;!/- 3 - (3-e'J -4. 5 - KP - 1 H- t°^l/ 

-^U-S-'f^U] -N, N-vpi^^jU^yvjUTSV 

3- [1 -^>yy;U-5- (2 - 1 KP + vptf'^U^xZlJU) -4, 
KP- 1 H-e^y-;u- 3 --f ;u] v>5 8 1 mg. h'JX5^;U7$>0. 
3 3 m K ^-(b;^ 5^ U > 1 5ml OTK^^ig^^Kdg-fkpt ^ >x;U7t^— ;U 1 9 0 m g 

^ijpx.Ti5i>s-c 2 Btreisr^ tK;^ UTt ^ xd 2 M T H F S m 

;§jS$-a:T7K3tLyt. Bg^v>7'T^v'i7AT'^jg?^MJETi»ffiL. M$^->U;^<rVU 
:^^Ati7PVh^"^7^'- (;§aji§<« ; ^PPtI^^UA : :^^J-)\^=^ 9 : l ~9 
2 : 8) Tf»i^UT2- [1 -^>y-rJb-3- (3-lf Uv^l/) -4, 5-vt 

HP - 1 H-tf^y-;u- s-'i'^n -N, N - vpt^;u^>v;UTsy 5 20m 

g^^iAc. 
HMgfflJ 1 2 2 

4- (1 ->^yy'f;U-3-7x:::JU-4, 5->^t KP- 1 H-tr^y-;u-5 
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1 -^>'J^)l-5- (4- t KP + i^P^f^-'U^x— ;U) -3-7x— ;U-4, 
5 - 1 H- tf^y-JU7 6 0 mg, h'Jx5^;UT$>0. 3 3 m K ig^b>5^U> 
2 0ml (07K;^ig^#llCJg^l:-?t:^>X;U7t^— ;U3 1 2 mg^An^. i^iaT'SB^Fe'Jfll 

<g^. i«ffiTi8liL/Co »e>ti;t^$<&DMF l 2m l fCjg«$1i-. Ti^iti-^'J 

5 8mg^*pxT^)U-e2 arBiit*%^u;to i^i±TigisuT7K7K^Anx. mm. 

x5^;u<h^>-tz>0}g^;« (1:1) T'tta3U;t, J4ai;«^7K^^«ftKy'^T-->^7 

-3-7xn;U-4, 5-1 H-[f^^J-Jl<Dm±m^7 7 5mg^?#fc„ 

71mg(DTHF(10ml) JSjSCC K 'J 7x^;U/^X7 >f > 6 1 4mg$ 
AP^TMiaT'3 0 5i'rBl}ir4^L;S:f^. 7}c1 4 6 At I ^J4Pj^T4 Brp^iilJ^^U/Co 'MET 
a«gUT»$^ 1 Ni£IK(Ci§ji¥$-a:. X5^JUx-5^JI.T'3t^^3 N7K^<b:^ h U 
ATkiSjfliT'TJU* 'J<bL>£:.#fm!t*l*ffi?lieiiLT7k2tL.MST^lgUT4 - ( 1 
-'OVZ-r^U- 3 -7x-;U-4, S-xLKP-I H-bf^V/-;U-5 --r^u) 
^>v;UT5>5 8 6mg^?#;t, 
HJfe^JlJ 1 2 3 

4- (1 -^>^M J\^- 3 -y :l—J\^- 4 , 5->?t KP- 1 H-t^V-^U-S 
— r;U) -N, N-vX5^;U/<>v;l/7^> 

1 -^>V^JU- 5 - (4-7tzjU5.)lyjL—J\^) - 3-7x— JU-4, 5 - 1 H 
-bf^y-;U7 0 9 mg(D^^b;'^5^U> (1 0ml) jgj^lZ. tK^^THF^ 1 . 1 5 
m I . i>X5^JUT S>0. 23mU NaBH (OAc) 3l 004mg ^MAta 
pifto M;ST-2 BHISJ^urc^iiETigJSL. 1 Nig^(cj§JS$l±-Tx5^;l. 

x-5^;UT3fe}^Ufco 3 NTkK^b:^- H 'J 0A7l(.mmr^TJ\^:h ■JfbUTx5^jux— r 
JUTttttib. ttm^^ia?a^<b:^ h U ■5A7K-C^^I^. fifEK:^ h 'J '^A'C^mufzo 
mKT'i^m LXn b nrcJ^^ ^ -> U ;b 'JfVl';'] ^Ai5'Py'hy^:7'f - (}§ai^l!S ; 
^□□7K;UA~^PP7t^;UA : pt^/-;U=9 6:4) TiSiiL. 4 - ( 1 -^V 
y-fJU- 3 -7xx;i/-4, 5-vtKP-l H-tr^y-JP-5-'f;U) -N, 
N-vX5=-;U^>*:^;U7^>5 1 7mg^?#fco 
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1 2 4 

3- (1 -^>V-<;U-5-^>v;U-4, 5-vt KP- 1 H-lf^y-;i/-3 

3-t KP4^i>-4-7x^;i'- 1 - (3-t°Uv;U) - 1 -Zf^JyZ 2 5m 
g. hUx5^JU7^>0. 2 1 m K ^ib>5^U>1 3m I C03jc;^;g^1^rclg<b> 
^>x;U7t^:i;H 6 5mg^»Px.. I^;fiT' 3 B#Kjtl^ UyS:, 7K7jc^*P;^TaiF^x5^ 

T-^i^Ufco cnA^t>IIJ6^Ji c!:l^«(D:^}i[cJ;y, 3 - (i -^vvV^U- 5 - 

^>x;U-4. 5 -vt Kn- 1 H-tf^y-Jl/- 3 -'f^U) eg v>6 Omg^ 
HilE^J 1 2 5 

4- [1 -/K>y>r;U- 3 - (3-lfUv;U) -4. 5-vt KP- 1 H-tf^y 

— r;U] -N-X5^;U-N- (2 - t KP + vX5^;U) 7xiJ> 
HiS^Jl <i:l^^ro:^;i(c<tij|#e>n;t4 - [ 1 -A;>yyju- 3 - (3-lf'J>f 
;U) -4, 5-vtHP-1 H-tf^V-;U- 5->r;U] -N- [2- (t e r t 

-::/5^;Uv^5^;UvU;u^4^*» x5^;u] -n-x5^;u7— uxdi 0 5 smgo) 

TH F (2 0m l) TKJ^T-iNO-fbT" h^75=-;i/7>t^'i7 A(7> 1 . OMT 

H Fj§>g3 m I ^»P^T|5|;ST 1 BtPallgJ^ iiSTigIS LT7j<^AnxSt^x 

A^P V' h^'^7-f- (jgaj^i® ; ^PP7tvJUA~^PP7t^;UA : >^y-JU=9 
8 : 2) T'lii!{UT4- [1 -^^V-TJU- 3 - (3-tfiJv;U) -4, 5->?t 
KP- 1 H- t°^y-;U-5 - -r;U]-N-x5^;U-N-(2 - t HP+->x5^;U) 
7XU >7 3 5mg^?#/i:, 
HiS^^ 1 2 6 

(-) -3 - (1 -^>y-<;U- 5 -7xXJU-4, 5-vtKP-1 H-tT^V 

1) (5 s^yciis R) -5-:7x-;u- (3-t°'jv;u) -4, s-i^tKP- 
1 H-tr^y-;u- 1 -:^;i/7t<>^ (i r, 2s, 5 r) - 2 --ryyp tr;u- 
5 - ^ 5^;u*> <? p ^+ '>;u 
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3-:7x:z.;u- 1 - (tf'j v>-3-'<;u) yn^y>5. 48g(2 6. 2m 

mo I ) . t K^>^> • 1 7k«#l3. 5m K X^y-;U4 Om I Oym^^^TJl' 

zsymmmT. i mNimmm^iyfco KJtm-^^^j^&m. i^jEis^u^^t^eu 

v>5 Om I (Ci§je$-fct-. cn(C7K;^T^PP4^^ (-) -y->^Jl^6. 3 0 St 
TH F 1 0ml CDig^^^iSTL2B#HSi;B$i±;t:. $e)lcMST'l mmWUftc 

jsj5&is^4^!i$iai±js*u, »e>nfc^at^ A c o e t <h7K(c^»$-t+;£:, mwtm^ 

^#en/cSIS^. 2 -7^Py\V-;i'J:y||lgg$i+T. (5 S^TtfiS R) - 5 - 

7x:^;u- (3-e'Jv;u) - 4, 5->?tKn-i H-if^y-;b- i -:^;i/7K 

>K (1R, 2S, 5 R) - 2--rV>^Pe;U-5 -pt5^;U.>/7P^:^p->;U3. 
0 4 g (^ijfeMJte 9. 6 %J-U±) $l#;to 

2) (-) - 3 - (1 -^Vy-fJU- 5 -:7x:^JU-4, 5 -vt h*P- 1 H-tf 

±IBT#t>n/::» (5S*;tli5R) -5-7x— ;U- (3-bfUvJU) -4. 
5->?t KP- 1 H-tf^y-JU- 1 -^;i.7H>K (1 R, 2S, 5R)-2- 
-<VyPtr;U-5-y5^JU'>>7p/s+-'>;i,2. 84 g (7. Ommol)*, jjc}^ 
Th'J7JU;^-pa^K3 Om I (CjgJS^-Brfco CCDj§}«(c. 5 JgiaTOiSJgT'ilSlE^ 

1.5ml ^mt>x. mi^x^ 06^r^mwL^^izm^v2mrdimwufz. 

UtichU. A c O E tTtttitJ CiDtttbl*!^. Tk, ^?a:ftS7kT'JRJfc;5tJ|fU. 

■nziK^PU^VCfyy-i- (^ttj-;§it: 0~3%MeOH^WCHC I 3) T'ISiS 
2-yp/\V-;U<!:2-yptf;Ux— 7^;K0ig^j§«E;&>bS^S$ii-T, (-) 

-3 - (1 -^>v-f';u-5-7x^;u-4, 5-vtKP-i H-tr^y-;u- 

3--r;U) eUv>741mg (Jt^j^l^ig 9 9 . 6%JU±) $|i;to 
IIS£#IJ 1 2 7 

<?uu^m. (+) HJisijiji 2 6 <h(5i«o:^}£(Ccty (+) - 

3- (1 -^>y-r;u- 5 -7x^;u-4, s-xt kp- 1 H-b:^v-;u-3 
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^mm 1 2 8 

[6 - (1 -^vy-r^u- 3 -7x-;u-4. KP- 1 H-e^y-^u- 

5-'i'>iW) -2-bf'Jv;u] ^iJ'y-^u 

-3-7x— H-e^V'-;U- 5--(';U] -6 - (t e r t-y5^;Uv^5^ 
)ViyU^iy) ;^5^JUtr'J >^>4. 5 4g^. T H F 3 0 m I fCjgjg^-Brx h^^f^ 
;U7>t-r>A7;U:tU H (**17 0%7Kjt;«) 1 m I ^m^. MST 5 B^PalJSi^^L 

v'Jj^'iT-'jU^PV 1-^^37 >f- : 1 ~3%MeOH^WCHC I 3) T'^ 

lau. E t oHctys^sa^-u-T. [6- (i -^>'yv;i'-3-7x-;i'-4. 
5-vt KP- 1 H-e^y-ju-5--f;u) - 2 - tru ^r^Z-^H . 7 

mmm ^ 2 9 

4. 5->?tKP-3, 5-v7x^;U-N->5^JU- 1 H-e^V'-JU- 1 

;U7H4^ti-- 'J K 

4, 5-vtKP-3, 5-v7x-;U- 1 H-lf^v-;U- 1 -:^;U7tt:^^-!tz: 
UKO. 90g(DDMF20ml }§}^|C. 7K;^T7Km<b:^ h U -^7 A 0 . 1 1 g ( 6 
0%) (DTHF2m I^Sjt^<^D;^. JiJ^L/ho 1 05^?^. BOit:^^}V0. 4 

1 g ^Ap^^sTT 1 mf^mwi^it. m.mm:^^^n.K.mm\^. mm^Ac o e t 
MSigiiuyto ^it)n;t^}li^. a c o e t t^^^v-xDiB-^mm-cmmrB^'it. 

4, 5-vtFP-3, 5 - v:7xz:;i/-N->5^;U- 1 H-tf^V-;U- 1 
JU/K^^-tf - 'J H 0 . 5 3 g ^^#fco 

njig^j 1 JSiUmmm i 2 9 tm^oy^mizjiiij. mmm 1 3 o*^t> i 3 so^t^^ 

130:4, S-v^LKP-S, 5 -ix7x— ^U- 4 ' -pt h + '>- 1 H- 

IIJjiffin31:4. 5-xtKP-3, 5 -x7x^;U- 4 ' h + v— N -pt 
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Ili60lj132:4, 5->?tKP-3, 5 - v7x-;U- 1 H - tf^y"-;U- 1 - 

133:4, 5-vtKP-3. 5 - i^y :ii-J\,- 4 ' -^nD-N-^-^ 
1 H-e^y-;i'- 1 -:^;U7K+1t:iU K 
UMi^J 1 3 4 

njs^j 1 su^iijs^j 1 1 A tmmoyjmz^ij. i -^>yy;u-3-7x^;u 

-1, 2, 8- h'JT-tfXen [4. 51 Ttl- 2-JL> • } . 5 Si^f^i^^nfZo 

nmm 1 3 5 

1 -^>W;u-3-;7x-;u- 1 , 2, 8- hU71f;^tfP [4. 5] t':^- 
2-x>^fflU. 1 6<»:I^I^(Z):^;4lCctiJ. 1 8 

-3-yJL-JU-^, 2, 8- h'JTtfxtrn [4. 5] t"^- 2 -xy^W/to 

HM^ 1 3 6 

8 1 -^>yyjU- 3 -7xx;U- 1 , 2, 8 - h'JZIfXIfP [4. 
5] t'*-2-X> 

^-^>^J^)V-z-yJL—)V-^, 2, 8- h'JTlfxep [4. 5] t'^- 

2 -X>- 8 -:^3;U7H>^ t e r t -y^)\/A 1 9 mg^ h U :7;u^ps^^iii 
SUTMEETiSliU, ^^^TH F5m I Icjgjg^-U:. 7K;^T v-f VT^P tVUx^^ 
;UT^>0. 7 0ml ti^itT-t'^JUS 1 mg^iD^rCo M^aT'-Bftitj^X/c^^ic 
7lc$*n;^Tit^x5^;U-etta3L. ttJU^^7K. la^Plg^b:^ h 'J -i? A7jcTJii/3c^;^L 

8 -7t5^;u- 1 -'^yy-f ;u- 3 -y x:^;u- 1 , 2, 8 - h U7-tf;:^t°p [4. 

5] ^tl - 2-nL>2 8 7 m&^mrzo 

mmm ^ 3 7 

i-^yy-<ju-3, 5 ->?yxxju- 1 H- 1 , 2, 4-h'J7y-;u 

3, 5 -*y7xx;U- 1 H - 1 , 2, 4 - h'JTy— JU2 2 1 mg(7) 1 , 2-v 
^PPX^y (4 m I ) i§}S(C. t°'Jx>0. 3 7 m I ch^-fk-^yyV^UO. 3 6 
m I ^MpL. MfiT5 aSMJ^Urco J5l*;ig-&!^^7K7KlC^{tTBtKx^JU-e}4£U 
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lH-1, 2, 4 - h'J7V-;H 6 6mg^»;to 

mmm i 3 s 

1, 4-v7x^;i'- 1 H--f $yy-;u-2-'r;u 7x-;u <7-h> 

1 ) 4-7x— jp- 1 H--i'^t$^v-;i/-2->r;u 7x-;u -irhv 

ft<k7x:^->;U2 0. 0 0 g. g^^l 2. Om K Jl^y-Jl7 5m I (D7t</t}g 

7 v<b:f K U -i^A 1 3 . 4 0 g<^7K ( 2 0 m I ) ^Sjg^jinx.. 5 x:x 2 B 

HT-tr l-:7x/><Dffl^^!|e!)1 6. 0 0 g^?#fCo :*:ffl^^1^!l4. 19g^37xX 
JUX— r;U3 8 0ml (Zj§jg$1±T2 0 0°CTM 0 ^i^reHtJ^^U. MiSlc;^4P^ilSS 
T^«£^S^LT3. 2 0 ga)^$^^i;5:. 1 . OOg^Xt^'y-jk DM 

xx;U ^h>5 9 5mg$»feo 

2) 1, 4 ->57xx;U- 1 H-'TSyy-^U- 2 --r^U T'xX^U >r h > 
4-7xx;U-lH — r^yy-^U- 2 --f^U 7xx;U >rh>300mg. 

7xx;U7Hp>^3 0 5mg. itM^3 4 Omg, v>1 9 2mg. i§.<t;^^ 
U>1 8m I O^jg^^l^. Mi£-C2 Bratfli^'Urcc ^JStl^it^U LTi^ffiTSISL 

}5fe>^L;to 6fL^x'>7'T-->'5AT$gjg^MaETiiJiL. J^$^-> U ^Ai> □ 

(J§t±ij§i«;et^X5^JU:/\+-y->=5 : 9 5) TlfiSiLv 
vyPbf;Ux— 7^;U<!:ij7PP7tv;UA<Djg^;«;&^e>SJS^L. l, 4-v7xx;U 
-1H — r$^V-;U- 2 --r;U 7xx;U >rh>2 ? 3mg^?#;tc 
Uti^J 1 3 9 

4-^>Vy>»U-2, 5-x7x-;U-4, 5-xtHP-1, 3, 4-^Ti>7 
V-)V 

^v-bfyf'^-rjut K^v>9 1 2mg(Dx^y-ju (8m I ) mmz^>X7 

;u^t K6 4 3mg(Z)Xi?y-;u (4ml) ^M^mx. Miar-lft}fi^'U;t. «T 
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;U-4, 5-vtHP-l. 3, A-^Ti^TV-JUCDm^mme 7 Oms^nfc. 

300mg. THFSmK h'J X5^;UT^ > 0 . 2 0ml <Dyi<.i%'M'^ 

;U2 6 Smg^^Tto 
HM^J 14 0 

2, 5-x7x-;u?*-+-y-y-ju-4 — r;u 7x-ju o-h> 

2, 5 -S^7x— ;U^+-!ty— ;U2. 235g. THFlSml. 2, 2, 6, 
e-T^h^P^^^^Ue^'J v>0. 1 7m I (DS^I^llC. T;Ud>PfflmT- 7 o°c 
T's e c -7'5^JP'J5"'j7A(Dl . 0 5 M v>> O'V+'tf 1 0 . Sml^jgTU 

>bo - 7 O-CTI B^HJSl*^. l^iaic;^iPU/£:ia<l:'^>y-<;U2. 9 3ml (DTH 
F (2 5ml) mmiZ. tl-=L-\y^1i&X2 Oi^mfXMTLs CCrc^iSLTe 

mmmwLfz, i N7jc^'fb:»-hU'>A7KJS58E5 om I ^iiuxxm^x—mmwmi. 

^*>^AT^igL/£:, MSTiaiS^. Sl^^v'J ^'5^VU;^^A^ - 
(j§aSj§«l ; X5^;UX-7^;U : /\+-y->= 1 : 9) T'ffiiSiL, $ e> fC> y -;UT 
;3t}%LT2, 5->J7xx;U;4-4^-b-V-;U-4--<;U :7xXJU >rh>1101 
m g ^?#fco 
HJffi^J 1 4 1 

2, 5 ->^7xx;U- 1 H--f ^yy-;i.-4 — r;U 7x— JU -trh^ 

fi^K7>tX':7A3. 17 9g.gtKl0mK 1, 3 - v7xx;U:/P A> h 
'Jy|->9 5 3mg. ^>X7>'1't' t K 0 . 8 2ml COjg^^l^ 6 5 "CT 2 B^PbIJSJ^^ 
U7t, M;U(c;^aUTX5^;l/X--r;H 0 m I <!: 1 Nlg^l Om I ^APx.. 1 f^fH 
mnu^o 7K7Klc^(tTi^^;/3'J'::7AT4'?aU;tf^llFKx5^;UTttmU. tttb®^ 
tK. ^la^<b:^h'JC7A7KTJIii3i:^;%L. 6gKT^-:^->':7ATKlSU7to MffiTil 
^^^v'J^y^uyj^A^PVh^^^-f- (iSiiiJSfiJ ; Kltx5^;l. : 
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■tt>=l : 9 — 2 : 8) TlSiSIU. ^^Ic-f V::;^P trjl/X-7^;U<i:^pp7tx;UA<D 
:z;U >r h > 1 4 7 m g ^?#7^:„ 

mp. : 14.-^. (°C) 

NMR : m&n^m^s^^ hJU (!t#i^U;S:t^PIUCDCl3, TMSrtSPM^^ <5 : H z) 

[a] : mtm 

n-Pen : n-'^^^^^US 
n-Pr : n-ZfU [fJim 
t-Bu : ten-Zf^Jl^m 
c-Pr : v^P^PtfJUS 
c-Bu : >'^P>''5^JUS 
c-Hex : v^^p/s^^v/^U® 
Bn : 

Ph : T'x— 
Py : tf U v;U» 

4HPy: K 2. 3, 6 -7^ t K P bf U V^US 

Pyra : t'^V UJU» 

Pyrr: eP'j;U» 

Pyrro : t°P'J v^US 

Mol : t;U7t^ 'J :z.;US 

Pipe : tf^ U >^;U» 

Quin : +/'J;US 

Thie : 5^X-;Ua 

Fur : 7 U Jl^M 

Ind : -r>Kyjl/S 

Thiaz : f^TV U^US 

29 
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5-(1,3B) : 1 , 3 -^yVi^^^^y-Jl'- 5 — ( Jl 

Bz : ^>V^Jim 

Piva : tfAP -r;US 

Boc : tert-:7 [-=^'>^Jl^7^—Ji 
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Ph 




Ex. 






Data 


2 


Ph 


3-Py 


NMR(DMoO-a6) • 3.30(1 n,aa,J=5.4, 18.5), 3.99(1 H, 
aa,J=1 1 .7,18.5), 4.5-5.7(1 H,DS), 5.84(1 hi, da,J=5.4, 
11.7), 7.48-7.60(3H,m), 7.25-7.40(5H,m), 7.72(1 H, 
dd,5.2,8.1), 7.89(2H,d,J=7.4), 8.35(1 H, d, J=7.8), 
8.76(1 H,d,J=4.4), 8.99(1 H,bs), 


o 




o-ny 


NMR(DMSO-d6) : 3.26 (1H, dd, J=4.9, I8H2), 3.97 
(1H, dd, J=11.7, 18Hz), 5.80 (In, dd, J=4.9, 
1 1 .7nZ),7.2o-7.4U (on, m), 7.4o-7.oo (4n, m), 7.oo 
pn, DS), /.yu (in, DS;, o.uy (in, QuQ, J=i.y, ^.u, 

7 RW-7^ A MM rlrl 1—1 7 A fiW"7\ ft /1 l-l H 

mp.:1 62.5-1 63.0 


4 


3-Py 


Ph 


mp.:158.5-159.0 


5 


Ph 


4-Py 


NMR : 3.20 (1H, dd, J=5.3, 17.6H2), 3.78 (1H, dd, 
J=11.7, 17.6Hz), .5.86 ( 1H, dd, J=5.3, 11.7Hz), 
7.25-7.38 (5H, m), 7.43-7.55 (5H, m), 7.99 (1H, d. 
J=6 8Hz) 8 68 (2H d J=4 9H2) 
mp.: 130.0-1 31.0 


6 


3-Py 


3-Py 


mp.:1 76.5-1 77.0 


7 


Ph 


2-Pyra 


mp.:181.5-182.0 


8 


3-Py 


2-Py 


mp.:1 72.5-173.0 


9 


Ph 


3-(1-MePyrr) 


mp.:1 41 .5-142.5 


10 


3-lnd 


Ph 


iNivir\\LfiVio\j-a6^ • o.^u\i n,aa,j=i 1 .0, 1 r.o), o.y^i 

M H rlrl I— 2I 9 1 7 R\ ^ 7A/1 W rlH 1— il 9 1 1 

7 10MHt J-7 3^ 719nHt76^ 727MHtJ-69^ 
7 31-7 39f3Hm^ 7 45f1HdJ=7 8^ 7 50- 
7.60(2H,m), 7.86 (1H, d,J=2.9), 7.90-8.00(3H,m), 
11.56(1H,bs) 


11 


3-Py 


2-Thie 


NMR : 3.44(1 H,dd,J=5.9,1 8), 4.00(1 H,dd,J=1 2,1 8), 
6.00(1 H,dd,J=5.9,1 2), 7.16(1H,dd,J=3.9,4.9), 7.40- 
7.52(2H,m), 7.53-7.60(2H,m), 7.76 (1H, dd, J=0.8, 
4.8), 7.86(1 H,bs), 7.88(1 H,bs), 8.42(1 H,d,J=7.6), 
8.81(1H,d,J=4.4), 8.98(1 H,bs), 9.84(1 H, dd, J=5.4, 
7.8) 


12 


3-Py 


3-Thie 


mp.:21 3.0-214.0 


13 


5-(1,3B) 


4-N02Ph 


mp.:200.5-201.5 


14 


3-Py 


3-MePh 


nnp.:1 74.5-1 75.0 


15 


2-(6-MePy) 


Ph 


mp.:189-191 
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-2 



Ex. 






Data 


16 


3-Py 


4-Py 


NMR : 3 47(1 H d J=6 4 18 1^ 4 03M H 
dd,J=12.2,18.6). 6.03(1H, ddJ=6 4 12 2) 
7.75(2H,t,J=7.3), 7.56-7.62(1 H,m), 7.76- 
7.82 (1H, tn), 7.86-7.92(4H,m), 8.28(1 H, 
d,J=8.3), 8.74(1 H,d,J=4.9), 8.82(2H,d, 
J=4.9), 8.92(1 H, bs) 


17 


3-Py 


2-Pyra 


mp.:206.5-207.5 


18 


3-Pv 


4-Me2NPh 


mp.:240.0-241.0 


19 


2-HOPh 


3-Py 


mp.:238.5-239.0 


20 


2-(Et2N(CH2)20)Ph 


Ph 


mp.:191.5-193.5 


21 


2-(Et2N(CH2)20)Ph 


3-Py 


mp.:181.5-183.5 


22 


2-(6-(Et2NCH2)Py) 


Ph 


NMR "111 (6H t J-7 7^ 2 92-3 2n<^4H h<;^ 
3 43MH dd J=4 9 17 9) 3 90nH dd 
J=11.7, 17.6), 4.35(2H,d,J=4.4), 4.80-5.20 
(4H,m), 5.89(1 H,dd,J=4.9,1 1.7), 7.46-7.62 
(8H,m), 7.72-7.76(3H,m), 7.85-7.96(2H, m), 
10.52 (1H, bs) 


23 


3-(2-MolPy) 


Ph 


mp.:151.0-152.0 


24 


Ph 


4-PhCOOPh 


mp.:1 97.5-1 98.5 


25 


Me 


Ph 


NMR :1.36(3H.d.J=6.3). 2.87(1 H dd J=4 7 
17.5), 3.48(1 H,dd,J=10.8,1 7.5), 4.93 (1H, 
m), 7.35-7.52(6H,m), 7.66-7.71 (2H,m), 
7.96-7.99(2H,m) 


26 


Ph 


Me 


mp.:141 .0-142.0 


27 


t-Bu 


3-Py 


mp.:131-133 


28 


c-Pr 


3-Pv 


mp.:84-86 


29 


c-Hex 


3-Py 


NMR : 0.88-0.98(1 H,m), 1.04-1.40(4H,m), 
1.53-1. 62(1 H,m), 1 .65-1 .84(4H,m), 2.30- 
2.41 (1 H,m), 3.08(1 H,dd,J=4.9,18.1 Hz), 
3.24(1 H,dd,J=1 1 .2,1 7.5Hz), 4.84-4.92 
(1H,m), 7.29-7.36(1 H,m), 7.41-7.52(3H, m), 
7.92-8.02(3H,m), 8.64(1 H,bs), 8.89 (IH.bs) 


30 


N-(Boc)-4-pipe 


Ph 


NMR : 1.05-1. 20(1 H.m), 1.26-1.75 (13H, m), 
2.46-2.82(3H,m), 2.98-3.08(1 H, m), 3.26 
(1H, dd, J=11.3, 17.6Hz), 4.20 (1H, bs), 
4.86-4.96(1 H,m), 7.36-7.52 (6H,m), 7.63- 
7.72(2H, m), 7.94-8.02(2H,m) 


31 


N-(Boc)-5-4HPy 


Ph 


NMR : 1.43(9H,s), 2.15(2H,bs), 3.01- 
3.18(1H,m), 3.37-3.62(3H,m), 3.92(2H,bs), 
5.1 9-5.27(1 H.m), 5,87(1 H, bs), 7.34- 
7.53(6H,m), 7.64-7.71 (2H,m), 7.97- 
8.04(2H,m) 


32 


2-CIPh 


3-Py 


mp.:155-157 
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Si - 3 



Ex. 






Data 


33 


3-CIPh 


3-Py 


NMR : 3.20(1 H,dd,J=5.4,1 7.6Hz), 3.77-3.88(1 H,m), 
5.78-5.86(1 H,m), 7.21-7.38(5H,m). 7.43-7.55 (3H, 
m), 7.97-8.06(3H,m), 8.63-8.68(1 H.m), 8.87-8.91 

(1H,m) 


34 


4-CIPh 


3-Py 


mp.;168-170 


35 


2-MeOPh 


3-Py 


mp.:131-133 




o-MeOPn 


3-Py 


NMR : 3.22(1 H,dd,J=5.4,1 7.5Hz), 3.75-3.85(4H,m), 
5.79-5.86(1 H,m), 6.79-6.94(3H,m), 7.24-7.37(2H, 
m), 7.42-7.53 (3H,m), 7.97-8.05(3H,m), 8.61-8.67 
(1H,m), 8.88(1 H,s) 


37 


4-MeOPh 


3-Py 


NMR : 3.1 8-3.26(1 H,m), 3.75-3.84(4H,m), 5.77- 
5.86(1 H,m), 6.88(2H,d,J=8.3Hz), 7. 24-7.30 (2H.m), 
7.32-7.37(1 H,m), 7.40-7.53(3H,m), 7.94-8.06 (3H, 
m), 8.61-8.68(1 H,m), 8.90(1 H,bs) 


38 


a-OsNPh 


3-Py 


mp.: 175-1 77 


39 


3-02NPh 


3-Py 


mp.; 135-1 37 


40 


4-02NPh 


3-Py 


mp.:143-145 


41 


2-MePh 


3-Py 


NMR : 2.53(3H,s), 3.09(1 H,dd,J=5.4,17.6H2), 
3.83(1 H, dd, J=1 1.8,1 7.6Hz), 5.99-6.07(1 H.m), 
7.11-7.24(4H,m), 7.31-7.36 (1H,m), 7.43-7.59 
(3H,m), 7.99-8.06(3H,m), 8.64(1 H.bs), 8.89(1 H, bs) 


42 


2-NCPh 


3-Py 


mp.:187-189 


43 


2-H2NPh 


3-Py 


mp.:146-148 


44 


3-H2NPh 


3-Py 


mp.:167-169 


45 


4-H2NPh 


3-Py 


NMR : 3.18-3.26(1 H,m), 3.66(2H,bs), 3.76(1 H.dd, 
J=11.8, 17.6Hz), 5.72-5.79(1 H,m), 6.65(2H, d, 
J=8.3Hz), 7.10-7.15 (2H,m), 7.31 -7.37(1 H,m), 
7.40-7.53(3H,m), 7.93-8.06(3H,m), 8.61 -8.67(1 H, 
m), 8.90(1 H,bs) 


46 


4-Me2NPh 


3-Py 


NMR : 2.92(6H,s), 3.20-3.27(1 H,m), 3.71-3.81 (1H, 
m), 5.74-5.82(1 H,m), 6.69(2H, d, J=8.8Hz), 
7.21 (2H, d, J=8.3Hz), 7.31-7.36 (1H,m), 7.39- 
7.51 (3H,m), 7.93-8.06(3H,m), 8.61-8.66 (1H,m), 
8.88-8.92(1 H, m) 


47 


4-Et2NPh 


3-Py 


NMR : 1.09-1.16(6H,nn), 3.24(1 H, dd, J=4.9, 
17.6Hz), 3.28-3.35 (4H,m), 3.69-3.80(1 H,m), 5.72- 
5.82 (1H, m), 6.62(2H, d, J=8.7Hz), 7.13- 
7.21(2H,nn), 7.31-7.52(4H,m), 7.93-8.06 (3H,m), 
8.60-8.66(1 H,m), 8.87-8.92(1 H, m) 


48 


4-(1-Pyrro)Ph 


3-Py 


mp.:192-193 


49 


4-(1-Mol)Ph 


3-Py 


mp.;190-192 


50 


4-(4-Me-1-Pipe)Ph 


3-Py 


mp.:182-184 


51 


Styryl 


3-Py 


mp.:143-145 
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Ex. 






Data 


52 


2-Thie 


3-Py 


mp.:138-140 


53 


3-Thie 


3-Py 


NMR : 3.28(1 H,dd,J=4.9,1 7.6Hz), 3.75(1 H, 
dd, J=1 1.7,1 7.5Hz), 5.97-6.04(1 H,m), 7.05- 
7.07 (1H,m), 7.25-7.38(4H,m), 7.41-7.53 
(3H,m), 7.94-8.06 (3H,m), 8.65(1 H,bs), 
8.91(1H,bs) 


54 


3-Fur 


3-Py 


mp.:150-151 


55 


2-Thiaz 


3-Py 


NMR : 3.76(1 H,dd,J=11 .7,1 7.6Hz), 4.05(1 H, 
dd,J=4.9,1 7.6Hz), 6.22-6.29(1 H,m), 7.31- 
7.56(5H,m), 7.72-7.77(1 H,m), 7.98-8. 10(3H, 
m), 8.60-8.70 (1H,m), 8.95(1 H,s) 


56 


2-Py 


Ph 


NMR : 3.55(1 H,dd,J=5.4,17.7Hz), 3.77(1 H, 
dd, J=11.7, 17.4Hz), 5.93(1 H, dd, J=5.4, 
11.7Hz), 7.1 5-7.22(1 H,m), 7.35-7.53(7H,m), 
7.63-7.77 (3H,m), 8.00-8.1 0(2H,m). 8.56- 
8.62(1 H, m) 


57 


4-Py 


Ph 


mp.:149-151 


58 


2-Py 


3-Py 


mp.:155-157 


59 


4-Py 


3-Py 


mp.: 135-1 36 


60 


3-lnd 


3-Py 


NMR : 3 42-3 52(1 H 3 72-3 83(1 H m) 
6 11-6 20(1H m), 7.01-7.06(1 H m) 7 11- 
7.16 (1H,m), 7.29-7.52(6H,m). 7.90-7.98 
(2H,m), 8.04-8.10 (1H,m). 8.55-8.80(2H,m). 
8.96(1 H,bs) 


61 


3-Quin 


3-Py 


mp.:169-171 


62 


3-Py 


t-Bu 


mp.:131.0-132.0 


63 


3-Py 


n-Pen 


mp.:1 78.0-1 80.0 


64 


3-Py 


c-Hex 


mp.:1 00.0-1 01.0 


65 


Ph 


2-Py 


mp.:1 67.0-1 68.0 


66 


3-Py 


2-CIPh 


mp.:91 .0-92.0 


67 


3-Py 


3-CIPh 


mp.:1 58.0-1 59.0 


68 


3-Py 


4-CIPh 


mp.: 163.0-1 64.0 


69 


3-Py 


2-MeOPh 


mp.:1 19.0-120.0 


70 


3-Py 


3-MeOPh 


mp.:1 53.0-1 54.0 


71 


3-Py 


4-MeOPh 


mp.:144.0-146.0 


72 


3-Py 


2-MePh 


mp.:138.0-139.0 


73 


3-Py 


4-MePh 


mp.:1 95.0-1 96.0 


74 


3-Py 


2-CF3Ph 


mp.:1 67.0-1 68.0 


75 


3-Py 


S-CFaPh 


mp.:147.0-149.0 


76 


3-Py 


4-CF3Ph 


mp.:134.0-135.0 


77 


3-Py 


3-Me2NPh 


mp.:1 69.0-1 70.0 


78 


3-Py 


3-CNPh 


mp.:201 .0-202.0 


79 


3-Py 


4-CNPh 


mp.:151.0-152.0 


80 


3-Py 


5-(1 ,3B) 


mp.:1 63.0-1 65.0 
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ai - 5 



Ex. 






Data 


81 


3-Py 


2-Thiaz 


mp.:201 .0-202.0 


82 


Ph 


6-CI-3-Py 


mp.:1 74.0-1 75.0 



^2-1 



Ex. 


R2 a 




R^ 


Data 


83 


5-{1,3B)CO 


Ph 


Ph 


mp.:1 69.5-1 70.5 


84 


4-CIBz 


Ph 


Ph 


mp.:109.5-110.5 


85 


3-PvCO 


Ph 


Ph 


mp.:1 59.5-1 60.0 


86 


4-PyCO 


Ph 


Ph 


mp.:1 55.0-1 56.0 


87 


2-ThieCO 


Ph 


Ph 


mp.:171.5-172.5 


88 


BnCO 


Ph 


Ph 


mp.:1 19.0-1 21.0 


89 


Ph(CH2)2CO 


Ph 


Ph 


mp.il 37.5-1 38.5 


90 


c-HexCO 


Ph 


Ph 


mp.:1 39.0-1 40.0 


91 


n-PentCO 


Ph 


Ph 


NMR : 0.80(3H,t,J=7.1), 1 .30-1 .41 (4H,m), 1.66- 
1.74 (2H,m), 2.80(2H,dq,J=7.55,27.4), 3.15 (1H, 
dd, J=4.9, 17.6), 3.73(1H, dd, J=12.2, 17.6), 5.60 
(1H, dd, J=4.9,12.2), 7.18-7.26 (3H, m),7.29- 
7.33(2H,m), 7.39-7.44(3H,m), 7.72-7.77(2H,m) 


92 


n-PrCO 


Ph 


Ph 


mp.:85.5-86.5 


93 


c-PrCO 


Ph 


Ph 


mp.:1 23.5-1 25.5 


94 


3-CIBz 


Ph 


Ph 


NMR : 3.23(1 H,dd,J=4.9,1 7.9), 3.81 (1 H, dd, J=1 1 .7, 
17.9), 5.81 (1H,dd,J=4.9,1 1.7), 7.25-7.73 (1H,m), 
7.68-7.73(1 H,m), 7.91 (1H, d, J=7.8), 8.05(1 H,s) 


95 


4-FBz 


Ph 


Ph 


mp.:1 33.5-1 34.5 


96 


3-CF3BZ 


Ph 


Ph 


mp.:97-98 


97 


Piva 


Ph 


Ph 


NMR : 1.41 (9H,s), 3.03(1 H,dd,J=4.9,1 7.6), 3.63 
(1H, dd,J=1 1.7,1 7.6), 5.59(1 H,dd,J=4.9,1 1.7), 
7.18-7.34 (5H,m), 7.40-7.45(3H,m), 7.71-7.76 

(2H,m) 


98 


c-BuCO 


Ph 


3-Py 


mp.:1 09.5-11 0.5 


99 


Piva 


Ph 


3-Py 


mp.:1 05.0-1 06.0 


100 


3-CF3BZ 


Ph 


3-Py 


mp.:1 07.0-1 07.5 


101 


2-MeOBz 


Ph 


3-Py 


mp.:1 86.5-1 87.5 


102 


4-FBz 


Ph 


3-Py 


mp.:1 46.5-1 48.0 


103 


2-FBz 


Ph 


3-Py 


mp.:1 80.5-1 82.5 
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Ex. 


V 1 /n II 
r2 a 






Data 


104 


3-FBz 


Ph 


3-Py 


mp.:256.0-256.5 


105 


3-MeOBz 


Ph 


3-Py 


nnp.:229.0-229.5 


106 


Cinnamoyi 


Ph 


3-Py 


mp.:1 90.5-1 91.0 


107 


5-(1,3B)CO 


Ph 


3-Py 


mp.:135.0-137.0 


108 


PhNHCO 


Ph 


Ph 


mp.:1 73.0-1 73.5 



m.3 

Ph 




Ex. 


R^ 


R'' 


R*^ 




Data 


109 


3-Py 


H 


Me 


Ph 


NMR : 1.47(3H,d,J=7.3), 3.84-3.91 (1H, 
m), 5.64(1 H,d,J=3.4), 7.45-7.60(6H,m), 
7.73-7.78 (2H.m), 8.27(1 Hd,J=8.3). 8.79 
(1H. d, J=4.9), 8.95(1 H,s) 


110 


Ph 


Me 


H 


3-Py 


NMR : 2.21 (3H,s), 3.41-3.55(2H,m), 7.21- 
7.52(9H,m), 7.87-8.01 (3H,m), 8.60-8.65 
(IH.m), 8.82-8.85(1 H,m) 


111 


(CH2)5 


H 


3-Py 


NMR : 1 .31 -1 .57(3H,m), 1 .66-1 .96 (5H, m), 
2.85-3.02(2H,m), 3.22(2H,s), 7.27-7.49 
(4H, m), 7.75-7.82(2H,m), 7.92-7.99 (1H, 
m), 8.58-8.64(1 H,m), 8.82-8.87 (1H,m) 


112 


CH2CH2OCH2CH2 


H 


Ph 


mp.:214-215 


113 


CH2CH2N(Boc)CH2CH2 


H 


Ph 


mp.:192-194 
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Ph 



Ex. 






Data 


114 


4-pipe 


Ph 


NMR(DMS0-d6) : 1 .50-1 .78(4H,m), 2.32- 2.46 
(IH.m), 2.73-2.93(2H,nn), 3.14-3.33 (3H,m), 3.47 
(IH.dd, J=11.3, 18.1Hz), 4.79-4.88(1 H,m), 7.43- 
7.56 (6H,m), 7.66-7.72(2H,m), 7.82-7.87 (2H,m), 
8.84-9.08(2H,m) 


115 


N-Me-3-4HPy 


Ph 


NMR:2.18-2.26(2H,m), 2.35(3H,s), 2.47-2.54 (2H, 
m), 2.83-3.00(2H,m), 3.14(1 H, dd, J=5.4, 17.6Hz), 
3.51 (1H, dd,J=1 1.8, 17.6Hz), 5.18-5.27 (1H,m), 
5.80(1 H,bs), 7.36-7.52(6H,m), 7.64-7.70 (2H,m), 
7.97-8.03(2H.m) 


116 


2-Me2NPh 


3-Py 


mp.:159-160 


117 


3-Me2NPh 


3-Py 


mp.:123-125 


118 


4-AcHNPh 


3-Py 


mp.:236-238 


119 


2-(HOCH2)Ph 


3-Py 


NMR : 3.27(1 H.dd,J=5.9,1 8.1 Hz). 3.89 (1H. dd, 
J=1 1 .7,1 8.0Hz), 4.71 (1 H, d, J=1 2.2Hz), 5.07 (1 H, 
d, J=11.8Hz), 6.12- 6.23(1 H,m), 7.20-7.53 (8H,m), 
7.92-8.00(2H,m), 8.04-8.11 (1H, 1H, m), 8.67 (1H, 
bs), 8.92(1 H,bs) 


120 


4-{HOCH2)Ph 


Ph 


mp.:158-159 


121 


2-(Me2NCH2)Ph 


3-Py 


NMR : 2.29(6H,s), 3.05-3.14(1 H,m), 3.26(1 H.bs), 
3.79-3.94(1 H,m). 4.16 (IH.bs), 6.1 9-6.27(1 H,m), 
7.16-7.28 (4H,nn), 7.31 -7.36(1 H,m), 7.41-7.53 
(3H,m), 7.96-8.07(3H,m), 8.60-8.66 (1H,m), 8.90 
(IH.bs) 


122 


4-(H2NCH2)Ph 


Ph 


NMR : 3.20(1 H,dd,J=5.0,17.7Hz), 3.72-3.88 (3H, 
m), 5.76-5.86(1 H,m), 7.25-7.52(1 0H,m). 7.66- 
7.75(2H, m), 7.98-8.07(2H,m) 


123 


4-(Et2NCH2)Ph 


Ph 


mp.:113-115 


124 


Bn 


3-Py 


NMR : 2.96(1 H,dd,J=8.8,13.2Hz), 3.05(1 H, dd, 
J=4.9,17.6Hz), 3.20-3.34(1 H.m), 3.46-3.57(1 H, 
m), 5.12-5.24(1 H,m), 7.21-7.55(9H,m), 7.90-8.00 
(3H,m), 8.40-9.00(2H,m) 


125 




3-Py 


NMR : 1.07-1.18(3H,m), 1.79-1 .88(1 H,m), 3.18- 
3.27 (1H,m), 3.33-3.50(4H,m), 3.70-3.80(3H,m), 
5.73-5.81 (1H,m), 6.71 (2H,d,J=8.7Hz), 7.18 (2H, 
d,J=7.3Hz), 7.30-7.52(4H,m), 7.90-8.08 (3H,m), 
8.64(1 H,bs), 8.89(1 H,bs) 
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^4-2 



Ex. 






Data 


126 


Ph 


3-Py 


NMR-3 23nH dclJ=5 1 11 7Hz) 3 82 flH dd 

J=11.8, 17.7Hz). 5.86 (1H, dd, J=5.1, 11.8Hz). 

7.25-7.40 (6H, m), 7.46-7.54 (3H, m), 7.95-8.07 

(3H, m). 8.65 (1H, dd, J=1.5, 4.9Hz), 8.90 (1H, d, 

J=1 .5Hz) 

mp.:171 .4-171.8 

[a]:-1 28.39 (c=0.5) AcOEt 


127 


Ph 


3-Py 


NMRpMSO-de) : 3.26 (1H, dd, J=5.3, 18.3Hz), 
3 97 MH dd J=11 7 18 3Hz) 5 81 HH dd 
J=5.3, 11.7Hz),7.24-7.40 (5H, m), 7.46-7.58 (4H, 
m), 7.89 (1H, bs), 7.91 (1H, bs), 8.90(1 H, ddd, 
J=1.9, 2.0, 7.8Hz), 8.65 (1H, d, 3.9Hz), 8.91 (1H, 
bs) 

mp.:1 70.1 -170.3 

[a]: 132 (c=0.5) AcOEt 


128 




Ph 


NMR(DMSO-d6) : 3.33(1 H, dd, J=5.4, 18.1 Hz), 
3 90 MH dd J=12 2 18 1Hz^ 4 51 MH dd 
J=5.9, 14.7Hz), 4.55 (1H, dd, J=5.9, 14.7Hz), 5.40 
(1H, t, J=5.9Hz), 5.81 (1H, dd, J=5.4, 12.2Hz), 
7.26 (1H, d, J=7.8Hz). 7.40 (1H, d, J=7.8Hz). 
7.41-7.58 (6H, m), 7.67-7.75 (2H, m). 7.80 (1H. t, 
J=7.5Hz). 7.89 (2H, d, J=6.8H2) 
mp.:11 5.8-11 6.6 



ms 



Ex. 


R2 a 




R^ 


Data 


129 


PhMeNCO 


Ph 


Ph 


mp.:1 03.0-1 04.0 


130 


4-MeOPhNHCO 


Ph 


Ph 


NMR : 3.23(1 H,dd,J=5.6,1 7.9), 3.77(3H, s), 
3.84(1 H, dd,J=1 2.0,1 7.9). 5.59(1 H,dd, J=5.6, 
12.0), 6.83(2H,d,J=8.8), 7.24-7.36(4H,m), 
7.39-7.46(5H,nn), 7.72(2H,m), 7.99(1 H,bs) 


131 


4-MeOPhNMeCO 


Ph 


Ph 


mp.:1 05.0-1 07.0 


132 


PhNHCS 


Ph 


Ph 


mp.:185.0-185.5 


133 


4-CIPhNMeCO 


Ph 


Ph 


mp.:131.0-131.5 
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^6 



Ph 




R6 



Ex. 




R*^ 


R-* 


Data 


134 


CH2CH2NHCH2CH2 


H 


Ph 


NMR(DMS0-d6) : 1.84-1 .98(2H,m), 2.97- 
3.17(4H,m), 3.34-3.46(2H,m), 3.58(2H, s), 
7.43-7.54(6H,m), 7.63-7.75(4H,m), 8.54- 
8.76(1 H,m), 9.58-9.74(1 H,m) 


135 


CH2CH2N(Me)CH2CH2 


H 


Ph 


NMR : 1 .57-1 .68(2H,m), 2.04-2.1 8 (2H, m), 
2.36(3H,s), 2.93-3.05(2H,m), 3.15-3.37 
(4H, m), 7.33-7.48(6H,m), 7.59-7.70 (2H, 
m), 7.75-7.84(2H,m) 


136 


CH2CH2N(Ac)CH2CH2 


H 


Ph 


mp.:205-207 




Ex. 




Data 


137 


N-N 

^^N> 


mp.:115-117 


138 




mp.:116-118 


139 


N-N 


mp.:141-143 


140 


0 


mp.;76-78 


141 


N 
H 


mp.:195-197 



39 



wo 01/32173 



PCT/JPOO/07572 



n ^ <D m m 



R6 

A : OXIiS 

XJSlZSY : X{iM;5:oTC. CHXIiN 
Z : Cv CH. N. OXIiS 
n : 0 3Z.(±1 

==== :m«^3t(i2Stt^ 

-juisift7;u+;u. 7 u -;Kg|ft7>'U^~;uxtt^-7^p 7 u -jiiSM7Ji^^-jim 
: 7Kml^^x(is^$nTt^T^)mt^fia^7;w^« 

R'SU^R' : |5l— Xtt^)5:oT. ^Jc^l^^. gm;^?nTt^T't)^t^^£IR7;^4^;^ 

{iU. R'<hR^gU<{SR^X(iR'*<tR'(i-'t*<h;:i:oT. ^n^tlg^^tlTlN 
Xh^\.^iy<PUT)Vf}>. •>^P7;Kr>, ^■7^P'>^P7;U^ VX(i^7^P*>^ 
P7;^'^^>^Jg^LT=fe^l^) 

4. TiSitd I) T'^snsi -7v;i^-2-e^yu>ii3i<*3z.(iiSgi^fi*iic 



(N— R2) 



n 




R5 I 
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(11) 



A : OX(iS 
n : OXlil 

t) 

7 . R ^ ;5«-en■€'na«$nTl^T^>^t^7 'J -^UXCi'X-T^P 7 'J y fi 
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10. R\ R^&t;^R''(oa»»*«i^-x(«)a:oT. 7k^ii^x(i7KK«Ta« 

11. 3- (1 -^>y-1';U-4, S-v^t HP-5-7X— ;U- 1 H-tf^y- 

;u-3 — r;!') truf^>. 4- (1 -^^y-f ;u-4, 5 -v^t kp- 5 -7x— 
1 H-bf^y-;u-3--r;u) tfUvv. ce- (i -^>yy;u-3-7x 
-;u-4. s-vftKP-i H-if^y-ju-5--r;i/) -2-truv;u] p^^y 

-Jk (-) - 3- (1 -^>y-rJU-4. 5-vt KP-5-7x:::;U- 1 H- 

tf^v-;u- 3--<;u) t°'Jv>SL/<(i ( + ) - 3- ( 1 -'^>y-<;u-4, 5 
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